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(57) [Abstract] (Ihereisanamoidment) 
iS'^ ""f ^^g^f^^fi^tionspecifiedc 

^' «*alt. ihodium. the nickel 

indium , hthium , sodium Dotassinm «.w.ir ' . 
thecerium IT .'• rubidium, cesiumand 

Propyleaegasphasecatalyticoxidationreaction is done. 

[Eflfect(s)] Acodic acid can be nroducerf unA k;^ • • j 

ngtothisn«hod.with pn^l^S^S^^iS^^^^ 
one«tq)mediod . """ugnHienai, with 

[Oain^s)] 

[Oaunl] Existencefiactionofeachessentialingredientforto 

y t^Sf -g-iientwhi<S^;iX 
V. Te , X and theO as essential ingredient and CaT^vIJ^ 

man^, mm, nithemum, cobalt, ihodium theniX 
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[&1J 0. 25 < r (Mo) < 0. 98 
0. 003 < r (V) < 0. 5 

0. 003 < r (Te) < 0. 5 
0. 003 < r (X) < 0. 5 

(fc/£L. r (Mo) . r (V) . r (Te) Rtfr ( 

X) it^H^hMMm<±vi&mm(D^^{zt^t^ 

Mo, V. TeAlSXO^JUi^mi^ta ) V»^i>^o 



lalSf^^ 2a r ) I 



22. 1±0. 3 

28. 2±0. 3 

36. 2±0. 3 

45. 2±0. 3 

50. 0±0. 3 



l^il'Sfcyo. 2-7 0^;KD*a»«^«tl&-rSCi: 



[000 1 1 

mzmti. 7<;^)mit. m^min. 



[Matheniatical Formula 1] 0.25 < r(Mo) < 0.98 
0.003 < r(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < r(X) < 0.5 

(H£>wew,r(Mo)R(V),r(Te) and i(X) display molar proportio 
n of Mo, theV, Te and X fiM- total of above- 
mentionedessential ingredient which respectively excludes 

oxygea ), Under existing ofkindofconpound metal oxide 
which is, manufecturing method of theacrylic arid whidi 
designates that gas phase catalytic oxidation reaction it does 
prop>dene as feature. 

[Qaim 2] Cbmpound metal oxide, manulacturing mediod of a 
a^ic add which is staled in Claim 1 whichdesignates that main 
X-ray difi&action peak is shown in diffiaction angle 2 wiiich 
is shown ondescriptim below in X-r^ diffiaction line (CuK - 
line use), as feature. 

[Table 1] 

DifiB:actiQn angle 2 (degree) 



22.1+/- 0.3 
28.2 +/- 0.3 
36.2 +/- 0 J 
45.2 +A 0.3 
50.0+/- 0.3 



[aaim3] At time ofgas phase catalytic oxidation reaction, m 
anufecturing method of aaylic add which is stated inthe Claim 
I or 2 whidi designates that steam of per n»le of si5>plied 
propylene 0.2 to 70 mole is supplied asfeatuie. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards method 
^ch produces acrylic add with cme step bydie vapor phase 
catalytic oxidation doing prq))4ene. acrylic add is inportant 
in industrially various synthetic resin , as the paint and 
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[0002] 

a^»m 1 2 2 3 7 8 3^|=||8^$*irix5At, 7/, .1 



10 0 0 3] -eceft, at-xa-eft«, :raeu><o 

TSJtaaa 0 o»cA%c, 4 5 o'cvRitmhH. -:fs 

, W-ia-e&S, 7^'DU^'>«)»ft(zJ:S7i7<j;u 

«'^Tn*i*ift-ei*:rQeuv*xe,-aif7^7"ni,» 



l-*a«»« 3 9 4 7 4 9 6 ij , ttt$»:qq|e«lc 
at t r , 7 ^7 ^l.»JU$Ataa 4 7.5 9«-ei5i|^ift 



plastidzBT or other starting material. 
[0002] 



Pnor ArJ -niose which are proposed fim as acrylic add 
rtion method due to calaJytic vapor phase oxidation woe 
theone-st^medKxI which produces aajiic acid with one step 

oxidation from nfrmvlAno Tk;« . • . _ *^ 



aad fflB low. afla that as for research, oxidation doing 
propylene, withthe reaction which produces acrolein and 
o^djon doing acrolein,the reaction which pnxhices acrylic 
acid diMduig, developmental researdi of catalystadvan^ 
«^«nmgreactionafeachone. Because, because because of 
2^«of chemical property of acrylic acidand acrolein 
which IS process mtennediate, yield that satisfectorily fiomthe 
pr^ene acrylic add is obtained with one step, it was thought 

veiydiflBcult Whm because selectivity of fcr otarmle aayUc 
aadu^mamtamed highly it operateswith low t^SLuS^ 
oonyetsioo ratio of propylene beoomn low, when in order 
torajwomvMon ratio of propylene conve^^^ 
wfthigh^^eraturesequential combustion of acrylic add 
which IS formed witii remarkable, itis thought tiiat yield of 
aoylic add deoeases. 

[0W3] As a result. Being a first ste^ it is. From reaction tanpe 
ratiw300°Cmalanguseofoxidecatalystwhidioflen 

t^gnate tiidVfo, Bi ,W or other element as main component 
^tane of produdng acrolein with oxidationof propylene 

^on IS done with 450 "Q on one hand, it is a soLid kqi 

fionireacbontenperature 250 "C making use of oxide 
catalyst which often designatesdie Mo^V orotiier element as 

inam oomponmt at tii« of prod^ 

theondabon of acrolein, reaction is done with 300 «C When 
you «»sider to these technological diange; catalyst whidi is 

Z^i^'i^'^'^^^^ ^ is done and 
catelyrt whidi issuited for second step, in eadi case widi alone 
J^°™jJ«P«W<ene obtaining acrylic add with one step is 

[0004] hoAer words, cause where presenUytwo^rtep method i 

smainstreamisbecause there is notacalalystwhidiTsuperior 
m technology vAich fiomthe propylene whidi is profitable in 
ecoDomical produces acrylic add with dieone step. But, among 
*;stw(>^ method, b * 
r^ectrvely it is used reactor or otha fidlily is neny, it tee 

become problemfor cost to be attadied highly. ThmsisaU S 
Pat»thfo^947495 number in thoseMWALlo^i^^^ 
whiAfiKMiIhe past and propylene produces acrylic add witii 
one step. Woitang Examplewhere acrylic add yield is 
mmmum 47.5% with Pd-Au- H3POt-Ph2S- activated 
carbon conpound as catalyst, is disdosedin said patent 
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[000 5] 1*88885 2-1 1 84 1 9Wffl \Z 

It. Pd-Sb-P-Oft:&«B$*H«iLT. 7^'j;u 

1 . 4%-cfe^>3^^teWBB/^^$*l■Cl^4o I 



[0 0 0 6] mmmtLxhAo. va^cott^a 

6 1 452lC(iMoXNb^Xd (XliFe. Cu; C 

b8-e*y. cl^o*^^>1. o-cfc-s) (0<aa**t?*i 



[0007] 

PflHA^fcy. -aisi3StftT)a3Wt-e±iHi4fca<:>icj:y 



[0008] 

'0l^xtimmiLfzm. m(Dmmm^\zni^7(7 
ji'Mit5imm-xi>ztiM,i^tzLx*ftm\z9mLtz 

ei^-^A. -bS/':;Ate<fet;-try'>AAN6)5i:«»A\P>atf 



Specification . 

[0005] In addition. Working Exanple where acryiic acid yield i 
s maximum 71.9% with Pd-Sb-P-Ocompoundasthe 
catalyst, is disclosed in Japan Unexamined Patent Publication 
Showa52- 118419 Specification, fe addition, it mixes with 
catalyst of public knowledge winch obtains theaoolein from 
propylaie and catalyst of public knowledge which obtains 
theacryiic acid from acrolein to Japan Lfaexamined Patent 
PubUcatioi Showa 57 - 156044 Spedfication in organic 
solvOTt, catalyst w«ch iscaldned Working Example where 
aoylic add yield from propylene is 8 1 .4 % isdisclosed 

[0006] On one hand, compound oxide of Mo and V t>pe past is 
mainlyresearched as oxidation catalyst It is disclosed 
concerning catalyst whidi includes composition of 
theMoaVbNbcXd (XisFe, Cu, Co, CrorMn,theais I2,b 
is8fiTom2,tiiecisOto 1 .0. )in for example Jqm 
Unexamined Patent Publication Showa 57 - 61452 . But, feet 
that it is disclosed in said patent Specification , - 
unsaturated aldehyde is catalystvv4iich oxidation is d<me in , 
-unsaturated caib(»Qiic add vrfiidi corresponds, in ' 
tothe reaction wdiidi fiom propylene of this plication 

produces theacryiic add with one stq) it has not disclosed. 
Reason is dear evai firm Priw Art problem which 
descriptionabove is done. ^ 

[0007] 

[Problems to be Solved by the fovention] As description above, 
method wWch from prq^ene produces theacrjdic add with 

reaction of one step is not something vvliidi still can besatisfied 
yield of aayiic acid which is made object, or catalyst 

production stepsucfa as is complicated, to be a various problem, 
more tedinology inprovement isdesired by in order to exceed 
with econonay vis-arvis two-stq) noethod 

[0008] 

[Mfians to Solve the Problems] We result of diligent investigatio 
n, discovering feet that specific catalys^ves extremely hi^ 
aayiic add yield, conceining msdiod wiiich firm propjdene 
>^ch isprofitable in this economical obtains acryiic add with 
one step airived inthe this inventioa existence fraction of 
each essential conponent for total of above-mentioned 
essential OMiponentwhere gist of namely, this invention, 
designates Nfo, V, the Te , X and O as essential ccmponent and 
(As fir X, is chosen fitm group which consists of the niobium , 
tantalum, tungsten, titanium, aluminum, zirconium, the 
chromium, manganese, ircm, ruthenium, cobalt, rhodium, 
the nickel, palladium, platinum, antimony, htsmutii, 
boron, the indium, litihium, sodium, potassium, rubidium, 
cesium and thecerium element ofcme kind or nowe which). 
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[0009] 

[»2l 0. 2S < r (Mo) < 0. 9 8 



0. 0 03 < r (V) 



< 0. 6 



0. 003 < r (Te) < 0. S 



0. 003 < r (X) 



< 0. 5 



(tefiL, r (Mo) , r (V) . r (Te) aiXr ( 



Mo, V. Te, XS.lfOi&mt»kL (Xtt, 

/<;Uh, n*?.>A, :iv^;k /^^SJ-tJA, 6^, 7> 

;t?0«. ^'>iJ'i7A. •Jf'OA ■^- 

•>AA^%^f^lSA^f,a(^^lf.1a^^J,^5JJ^J ^ ^^^^ 



[001 11 

[»3l O. 2 5 < r (Mo) < 0. 9 8 



0. 003 < r (V) 



< 0. 5 



0. 003 < r (To) < 0. 5 



0. 003 < r (X) 



< 0. 5 



(fcfiU r (Mo) , r (V) , r (Te) SOtr ( 

[0 0 1 2 J *»M(cfcMt4tt»(|>(08irK§4H5E3Rfl) 
SWatLTI*, r (Mo) ttO. 2 5-0. 98, Jff 
*L<tt0. 3S-0. 87-efcy, r (V) (*0. 0 
03-0. 5, ff*U<lt0. 046-0. 37-CfcV 



excludes o^Qgenbelow-mentionedfonnula, 
[0009J 

[Mathematical Formuk 2] 0.25 < i(Mo) < 0.98 
0.003 < r(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < lOQ < 0.5 

(IWr r(Mo)R(V).r(Te) and ,(X) display nx>larpreportio 
n of Mo, dieV. Te and X fa- total of above- 
mentionedessential ingredient which respectiwiy excludes 
), Under existing of kind of con^jound metal oxide 
which IS, manufecturing method of theaayUc add which 
designates that gas phase catalytic oxidation reaction it does 
propyieae as feature itexists in . 

[0010] Below, this inv«ntian is explained in detefl. existence fr 
action of each essential ingredient for total of abov^irentioned 
essaitial inpdientwhere compound metal oxide which it uses as 
catalyst, as before insaibed,designatesMoiV, Te,X andO 
asthe essential ingredient with this invention and (As for 3C is 
chosen from group which consists of the nioKum, tantalum 
tungsten, titanium, aluminum, ziiconium, the chromium' 
man^nese. iron, mtheaium, cobalt, rhodium. the nickd. 
palladnim, platinum, antimony, bismuth, boron, the 
indium, lidiium, sodium, potassium, rubidium, cesiumand 
thecenum element of one kind or more wiich), exdudes 
oxygen below4nentionedfomula, 

[0011] 



[MadiematicalFonnula3]0.25 < r(Mo) < 0.98 
0.003 < i(V) < 0.5 
0.003 < r(Te) < 0.5 
0.003 < i(X) < 0.5 

(However, r (Mo) R(V), r(Te) and r(X) display molar propottio 
nofM>.thcV, Te and X for total of above- 
mentionedessential ingredient which respectively excludes 
axygen. XftisakindofcompoundnBtaloxidewiiichis. As 
component X niobium, tantalum, tungsten and titanium 
aredesirabl^ but especially niobhun is desirable; 

[0012] R(Mo) is 0.25 to 0.98 and preferably 0.35 to 0.87 as co 
ntait of theafisomentioned each metal element in catalyst in 
this invention, r(V) is theO.003 to 0.5 and preferably 0.045 to 
0.37, r(Te) is 0.003 to 0.5 and preferably 0.02 to 0.27. for 
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. r (Te) (40. 003'-0. 5,»*L<ttO. 0 

2-0. 2 7T?fcy. xtLxitm7LHxt<r:,t'ya)m 

r (Nb) (40. 003-0. 5,»$L<I40. 
005-0. 35-efc4o 

W(z(4. S«^»fba(Dx«ig»br-^; (xttJSiLr 

2 e (-fct^TiaT(::.T^t 5 ocDiSIsltte-'^ 



[00 14] 
[«2] 



Elttfl 2 e (• ) 




22. 1±0. 3 


1 00 


28. 2±0. 3 


2 0—1 5 0 


36. 2±0. 3 


S'-eo 


45. 2±0. 3 


2-40 


50. 0±0. 3 


2 — 40 



exanple Xis niobium when as X, r(Nb) is 0,003 to 0 5 and 
preferably 0.005 to 0.35. 



[0013] Among composite oxide which it uses as catalyst, those 
which possess diespedfic crystal structure are desirable widi 
especially this invention. Concrete, it is something wiiere it can 
recognize principal diffraction peakof 5 which is shown below as 
pattern ofX-ray diffraction peak (As x-ray source CuK -line 
use) of the said composite oxide, in specific diflSaction angle 2 

[0014] 
[Table 2] 



Diflfracticm angle 2 (degree) relative intensity 



22.1+/-a3100 
282 +/- 0.3 
36.2+/. 0.3 
45.2+/- 0.3 
50.0+/. 0.3 



20 to 150 
5to60 
2tD40 
2 to 40 



2^ = 22. 1 • <Dtf-'i7aS$1 00 



[0 0 1 5] ttteffliatLrt^lCiff^Lt^Mo. V. T 

50-700*^:. »$L<l*4 0 0-6 5 0"C<)!)a«r 
. a^O. 5-30B*ffl, »*L<I*1-1 ORW. « 

fit L r s tfyom-^Mim tti>. 



As for X-ray diflfraction peak strength there are times i^en it si 
ips with measurement condition of eadioyslal, but as for 
relative intensity when peak intensity of 2 =22. 1 d^ree is 
designatedas 100 usually thoie is an above-moitioned range. In 
addition, generally peak intensity of 2 =22. 1 degree and 28. 
2 degree isexpressed largely. 



[0015] Piq)aration method of oonpound oxide wWch espedall 
y consists of desirabl^fo^V, Te and Nb as catalyst 
composition seans usually followingway. When of for 
example MoaVb Te cNhxOn, Includes ammcHiium 
metavanadate salt of predetennined amount to aqueous 
solution which, aqueous solution of telluric add, sequential 
adding aqueous solution of niobium amnDnium oxalate salt 

te salt with 





m 


IM 





kind of wei^t ratio w*ere atomic ratio of eachm^ element 
becomes specified ratio, drying with evqx)rating to dry solid 
method, spray diying method and the lyophilization mediod 
etc lastly, usually with temperature of 350 to 700 T anddie 
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ion 



too 1 61 ttz. ±umiiLm^mz'oi\xti » 

M0O2, Mo CI 5. 

Mo (OR) i (R(i. KUiKiAxiii o®r;u+ 

®«*5yi=, mi*, V2O5. V2O4, V2O3. ,<i-':^ 

;^7-tr5^;^7•tr^:^-^, vo (OR) 3 (R(i, Ajuit 
'\aY>m. imant^m, r^i.34^->K. r-t 

a /-K y fljffl L X t J: t \. 

[00 1 7] C®<i:3l=LriSe,*ifc1S^^aKfl:<Stt 

> i^i/. ^°''<>^«>fi«7;u*i.fcj:ot/^^M:gg 
£0 0 18] *l6WT?©gHkSf6<Dafl|®»aiiW^*% 



preferably 400 to 650 "C, usuaUy0.5to30houf and 
preferably 1 to 10 hours , caldning thedried matter which 
remains, It makes owpound oxide of olgect 



[0016] In addition, method which is done in oxygen atnnanei 
e concerning theabove-mentioned sintering mediod, is most 





■ 







m 



aogen, aigon and hehumw other inert gas atmosphere or 
inthe^um forthemiore, h place of ammonium 
paramolybdate salt w*ich is shown m, M0O3 Mo Qz 

SS^Sf'.f'^fPll'^'^''^**' syicomolybdicackl and 
Mo(OR)5 (As for R, carixm numbw 1 to 10 aL group ) « it 
can use molybdenyl acetoacetonate .ete in place of Wmium 
iMtavanadate, for exanple V2O5 , 7204. V2QJ, vanadyl 
acetoacetonate and V0(0R)3 (As for R, carbon number 1 to 10 

can, in place of the 
teUuncaad, TeQz etecanuse. ^addition, oxide, it can use 
hahde, carbonate, alkoxide.the acetoacetonate. ammonium 
halidesalt or ammonium caiboxylale etc as starting material 
cfX. hi addition, it is possible also to use organometallic 
compound, as starting material oflhese metal component 
Furthomore, it is possible to use heteropolyadd of mfaced 
coordmabon of molybdenumand vanadium hke molybdo 
vanado phosidioric add. 



[0017] Compound metal oxide which it acquiiw in this waycan 
also use, as solid catalyst itis used but, widely kno>wi support 
fOT exanple silica, alumina, titania,the aluminosili<^B ' 
diatomaceous earth and ziroonia eto and also evtaj with done. 
Riding to this invention mediod, it can acquire acrylic acid 
with a higher selectivityby supplying steam to reaction syston 
at time of oxidation reaction of (he propyieoe. purity of 
propylencof starting material is not s<Mnediingw«ch 
especiallyis limited, making use of propylene whidi ooilains 
methane, die ediane, propane or otiier lower alkane and/or 
air, caiton monoxide and carbon dioxide ete as iimurity 
there isnot a problem such as what 



[0018] Details of mechanism of oxidation reaction with this inv 
enhtm are not clear, (sddation reaction is done by oxygen 
atom whidi exists in above-maitionedoxide or molecular 
oxygen wdiich exists in raw material siqjply ^ h tm naterial 
supply gas molecular axyga when it exists, molecular axygen 
IS good even with thepure oxygen gas, but because especially 
pun^is »>t required, it is generalto use oxj^en-conlaininggas 
hke beneficial air in economic. When water vapor is supplied 
at time of oxidatioi reaction, usuaUy, mixed gas of ptppyiene 
and oxygen-containing gas whidi mclude water vqxxis used, 
but it is possible to supply with propjdeoe and oj^gen- 
containing gaswhich inchide water vapor alternately, in addition 
separately to supplywith propylene and water vapor is possible: 
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[0 0 19] ^nmomm^itB^m. mm^i^ 

«f3*jLT. ffl^3 0 0'-6 oo°c-eaijfi$it-5:6'a}i)< 



H2O) =1 : (0. I'-IO) : (0--20) : (0. 
2-^70) 



[002 11 

[asl 1 : (1-5) : (0-10) : (5-40) 



[0019] In each case such as fixed bed and fluidized bed can ado 
pt reactor system of this invention^but because it is a 
exothermic reaction, fluidi2ed bed system control of reaction 
ten^jerature is easier, haddition, this reaction is usually 
executed under atmospheric pressure, but it ispossible also to do 
under pressurizing low degree or undo- thevacuum. Inaddition, 
it is possible also even with u4ien it is a chemically 
stoichiometric amount or lessvis-a-vis quantity of prDp)dene 
substantially quantity of themolecular oxygai witii iropylene , 
water vapor and dilution gas as siqjplied gas gas phase contact 
reactiontodo. In this kind of case, as needed, extracting 
portion of catalystfixMn reaction zone limits, sending said 
catalyst to oxidation regenerator , after regeneration,the 
catalyst method whidi re-is supplied to reaction zone limits is 
desirable. As regeneration method of catalyst, catalyst, 
oxygen, air and die nitrogen monoxide or other oxidizing gas 
you can list mrthod which usually circulates withthe 300 to 
600 vis^vis catalyst inside regenerator. 

[0020] As fijr mcrfar prop<Hti(Hi ofrawnaterial supply gas, 

[Mafliematical Foramila 4] (Propylene) : (Oxygen) : (DUution g 
as) : (H2O) =1: (0.1 to 10) : (0 to 20) : (0.2 to 70) 



As for so being desirable, especially being desirable to be execute 
d, 

[0021] 

[Mathematical Formula 5] 1 : (1 to 5) : (0 to 10) : (5 to 40) 



[0 0 2 2] R!tmzm9i^mi^ti>m^\zit. is« 

A^a)5F,i5tt**A Sfififflt -5 C i: lilSj 616 

[0 0 2 31 Sltl*. a«1 5 0-5 0 0"C-CS8»$*l 
. «#tC»*Ll^(Z)(*2 5 0-4 5 0tea"C*'5o 

. ^^RJtlztsi'ThiST.^NliiAsvit. Ji^3 0 0- 
1 5 00 0hr-». »*L<I*1 000-1 OOOOhH 



So it is. When afi)rementioned sort, raw material supply gas it 
does not suR)ly even, as thanixed gas of all con^wnents mole 
ratio of each conpcment of raw material sujply gas which 
issupplied to reaction system above-noentioned range is 
desirable. 



[0022] When water vjpor is sqjplied to reacti<»i syston, being 
added widi objectwhidi dilutes starting materid^ it is different 
fiomcaseofthenitrogen, argon and helium or other supply, 
selectivity of acrylic acid can improve,fiTom propylene can 
acquire acrylic acid with hi^ yield. But, using nitrogen, argm 
and heUum or other inert gas interval rate and oxygen partial 
pressure and as dilution gas in order adjustment etc to do water 
vapor partial pressure does notbecome inconvenient what 

[0023] Fact that reaction is executed usually with 1 50 to 500 
°C,especially is desirable is 250 to 450 "^C extent b addition, 
gas space velocity SV in vspor phase reaction, israngeofSOO 
to 15000 hr-l and preferably 1000 to 10000 hr-l usually. 
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[0024] 



[0025] 

««70tft/>©^;m) X 1 00 
[0026J |(j&«IJi 

-fl-JfZ^, <NH4V03) 15. 7g$»«U 

To ^""^"^ ( (NH4) 6Mo70j4. 4H,0) 

7 8. 9BSH*a*nL. JS-/^*jSjaj|)|g,^^.^ g 

2?8>y'>al=»aiU S*ai3!t4'6 0 0t-e2B*(H 



[0 0 2 7 ] ±ffi«-Kft,s,aj|»*X«|iIl,fJ»)je$ff« 
ofct^5 (Cu-Kor«$ttffl) , SI«fA2d (• ) 
tLT, 22. 1 (1 00) , 28. 2 (57 3) 
36. 2 (16. 9), 45. 1 (15. 2) [ 50^ 

f^mmt, 22. TcDe-^/asasiootLf-i 
J®2f*^-^««5&^r. ) , ±mmo. aog* 

fif58SJ=3t«L, S*iW3 7 0n:, SgWiS«SV3 7 
4 8hr-<, :^aeu>:am:H20=1 : 1 5 • 1 4<n 



minedKxlDfthisinvBnticMv 

reaction was done, toother thanthe aaiteacid, carim 

acetic acid etc do by. 
proaurtiQii,butthe produced amount is littlft 

[0024] 

^ri^g fi«nple(s)J Below, this invention, listing Working 
Exanple. finthennore you explain indetail. but if ttos 

mvantion (toes not exceed gist, it is notsomething which is 

ratio(%) seIecbv.ty(o^)andyidd(%)inWblW 
Examplebdow ate shown with each next fonnula 

[0025] 

oies o'mmteofnioles/supphedpropyleneQf consumed 
propylene) X 100 of jropytene «»™««« 

ofnumberofmoles/consu 
med propylene of produced aciylic add) X 100 of aayUc add 

^eld(%)= (number of mdes ofnumberofmoles/suppUedpro 
Pylene of produced acrylic add) X 100 of acryUc add 

[0026] Working Exanplel 

ojdde whidi possesses enpirical ftnnilaMol Voj T 
eOJ23Nbo.!20r.wasmanuficturedfoUowingway anmonium 
™eta^^^V03)15.7gwasmeltedin v^ZtoS^ 
ml,teUuncacid(H5Te06)23.6gand ammonimn^ 

F^^((l^Mb7Q24 * 4 H20)78.9gsequentialwere 
^Idedmthis. umfcrm aqueous solution was i^Skctuied 
furthermore, concentration of nioWummixed niobium 
ammMium oxalate aqueous solution 117.5g of 0.456 moMoL 
raanu&tured slurry, moisture was removed by heat tretoait 
domg this slurry. soUd wasacquired. nriding after dS^ 

powlcr fiagment it did this soUd m 5 mm dian^ter X 3 rmi L 
^b^SiseofpdletmcJdingmadiine, classi^gdid in 16 to28 

.?S;lS«L*£?^r**'^°^^ nitrogen streamand 
It acquired catalyst whidi consists of tfieconpound 0xid& 

X-ray diflfaction measurement of abov^ 
mentioned oonpoate oxide was doM(Q^ -lineuse), 
prmdpaldiflfactiOTpeakwasobserwdto22 iriOO^ 9«9r<;7i\ 
36^(16.9).45.1(152)andd.50.0(l 0^)^ffi<SiSf 
2 (degree), (numeral inside parenthesis, when designatine 
peakmtensityof22.1 degree asthe 100.sho>w!coti^dL 

OJOe it was filled 
in reactor, supphed thegas with mole ratio of reason 
'anpaature 370 °C , space vdodty SV3748 hr-r and 
propylene : air : H2O =1: 15:14, did the gas phase contact 



SSf^S^S^^ m^nnot 
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[0028] 



fJUL 



: H20=1 : 1 5 : 3 6<D*;WtT»^rA$flt|4L 



[0 0 2 9] |^ffl0IJ3 

s5«6oo*t:t?2^M«filiLfco ca)j:9i=Lr«fctt 

ao. 3 0g*SFtS»^3t«t. SPSSS3 5 0U 2 
ffli$SSV6 5 5 7hr<. tf U> : S» : H20= 1 



[0030] 
[«3] 



a-1 



reacticm. result is shown in Table 1. 
[0028] Working Example 2 

Catalyst 0.30g which is acquired with Woildng Example 1 it is i 
lied in reactor,suR)lies gas wi A mole ratio of reaction 
temperature 370 °C , space velocity SV6451 hr-i and the 
propylene : air : H20 =1 : 15:36, it shows result of doing gas 
phase contact reaction in Table 1. 

[0029] Working Example 3 

Catalyst 30g which is acquired with Working Example 1 powda 
fragment was donein themortar, powder was dispereed to water 
of 100 ml and aqueous slunywas acquired, powder solid was 
acquired by heat treatment doing this sluny. molding after 
doing, powder fragment it did this solid in 5 mm diameter X 3 
mm L makinguse of pellet molding machine, classifying did in 
16 to 28 mesh, 2 hours calcined withthe 600 X in nitrogen 
stream catalyst 0.30gw«di it acquires in this w^ it is filled in 
reaclor,supplies gas with mole ratio of reacticm temperature 
350 **C, q)ace\docitySV6557hr-l and the propylene : air : 
FfiO =i : 15:36, it shows result of doing gas phase contact 
reaction in Table 1, 

[0030] 
[Table 3] 







7ir u;Mi 






99. 4 


73. 9 


73. 5 




98. 3 


77. 0 


7 5. 7 


^9i3 


100. 0 


8 4. 1 


84. 1 



[003 1] 



[0031] 



[Effects of the Invention] Acr>4ic acid can be produced with hig 
h yield according to this inventicMi mediod,widi prqyylene as 
starting material, with one-stq) method . 
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